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<140> To be assigned 
<141> 1999-12-22 

<150> UK 9828660.2 
<151> 1998-12-24 

<160> 19 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 7599 
<212> DNA 

<213> Rhodococcus sp. 

<220> 
<221> CDS 

<222> (295) (1035) 
<223> ohpR regulator 

<220> 
<221> CDS 

<222> (1261) . . (2805) 
<223> ohpA transport 

<220> 

<221> CDS 

<222> (2807) . . (4720) 
<223> ohpB monooxygenase 

<220> 
<221> CDS 

<222> (5721) . . (6665) 

<223> ohpD catechol 2, 3-dioxygenase 

<220> 
<221> CDS 
<222> {) . .) 



<400> 1 

gaattccatg ttcttctcct tgcatgtggc ccgcgttgcc gagggcactg 
9 ctcggcctgt cgcccgcaga gggcgcatgt ccgggtgcct ggatatggcg 
cgtacggcgt gccctccggc gttaaccccg aggttggcca cgatgccccg gccatcaggt 161 
ctggaatgct agcgttccag acgaaggtaa cccacagtga ctcacaccac aagtactaga 221 



SO 
101 



1 



atgcaagctg ttgcggtgag cgccgcggca taagggggag ccatgtccgg gacgccgacg 281 

gaaagcctga ctcg atg acc acc acc gac acc ggc ccc aag ccg ggc agt 
Met Thr Thr Thr Asp Thr Gly Pro Lys PrI lly sir 
^ 5 10 



III 111 f ?! ?r f '''''' 3"=*= ^^'^ ^^'^ teg ggg gcg egg etg 

Glu Ala Ala Ala Leu Leu-Ala Asn Val Arg Thr Sel lly 111 Leu 
15 20 25 

IS ill ^2 III SI ^dl m 



100 



n^^ f?^ ~f ^J''' ^^'^ ^'^^ gta gcg gee tec egg egg aec gag qcc caa 
Glu Gly Thr He Ala Ala Val Ala Ala Ser a?I Thr III HI oil 

120 

ttg etg gag ctg gae ctg ate teg gcg egg gtc aac acc eta at,, 
Leu Leu Glu Leu Asp Leu He Se? La A?? ?al I^p HI ^^l ^ 

130 



III ^^'f ^'"'^ "^^^ ^'^^ 999 <=3<= 3tg cac aac egg 

ser His Asp Pro Val Val Arg Ala Arg Gly Tyr A^g ?a? His Asn Sg 
"5 150 

m« III f?^ ^f"" ^•''^ 9cg atg gcg cac teg egg ate atg gag 

Glu Phe Hxs Ala Ala He His Ala Met Ala His Se? aS^ He Me? Ill 
160 165 



170 



IS ?hr sir III So f ? ^^^^ '•^^ "9 ate aac acc 

Glu Thr Ser Gin Arg Met Trp Asp Leu Ser Asp Phe Leu He Asn Thr 
"5 180 185 

Sr G?3 T,t ""^^ ^'^'^ teg age gea etg ccc gac egg cag eat 

Thr Gly He Thr Asn Pro Leu Ser Ser Ala Leu Pro Lp A^I Gin His 

195 200 



331 



379 



427 



475 



523 



JJr I?! ?r 9te gtc gag teg ate egg caa gag tte 

Tyr Ala Ala Gly Glu Lys He Val Val Glu Ser He Gin 111 Phe 

^° 55 60 

m til s t?. ss til ill SI 111 - - - - 

65 70 75 

IS SI 2S ?S III III III ill Z Zl IS ill ill I- 

80 85 90 

tac gcc ccg cgc gaa gtg gaa gac ttc tac acc ctg ttc ggc got ttc 619 
Tyr Ala Pro Arg Glu Val Glu Asp Phe Tyr Thr Leu Phe Hy Ify p^e 



571 



667 



715 



763 



811 



859 



907 



2 



) 



Sp IS i;: js= - - - s: 

215 220 

§2 s: ;s ij- - -I ti: zii is ?s= 

=30 23S 
29 llu s« Kn S SI ^I 2r ccgggccatc .OS. 



240 245 



gaccggctcc gctatcgcgc cacctacgcc gaggggggac tctcggccgt agcgctgcag 1116 
acgatccacc ggcaccctcc acgctgaccc ctgtctcgcc ctagagggcc ggcgcgccgt 1176 
cgatcacctt taccctcatc cagagacttg cgtcaccctc tatgcccgag tagcgtctga 1236 
actagacgtc tagcattcta gttga gtg etc cct etc gaa gat tct eea gag 

Val Leu Pro Leu Glu Asp Ser Pro Glu 



250 255 



til '^l ill Zl S Ill I" - - - -I - - - 

265 270 

£J SI ^ ^ - - - «? ii: III III ?s L"; 

280 285 
egg gga age ccg acc gtg aac acc aca nr^t- ^r^r> a 

s., p„ %.l . s ;g - 

III 17. Zl 21 St IS - - - ixi - ?2 ?S it! 

315 

tS ^ if = ?S SI SI ^i ?s ^! 

330 335 

iS ^i: |S I?, til tii SI III si ^2 

345 



350 



SI '£ s£ I?? ^j: - SI 21 - i!^ ifj s: 

360 265 

til IV. SI Ifj 21 ?S iS 21 SI S^I SI ?:? 
SI ^11 21 ?Jt 1!^ ;2 l?j - SI ?II ill SI S^I I!' SI SI 

395 400 



1288 



1336 



1384 



1432 



1480 



1528 



1576 



1624 



1672 



1720 



1816 



1864 



1912 



p» z ^ s: is - ?s - 

22 21 22 ?2 If? in - ?f J - - ^ JJJ i=c 

430 

?s 22 '^i HI ?^M?2 lit - 

?s ^ i| I- - - .« 

460 

22 HI III lil K2 III 1^: - 1?: 12 «2 ^2 22 III 

475 

SI 2S IS 12 22 12 S2 22 ?2 ?2 ?L° 

490 

I?? 22 12 12 2^ 2^2 2^ 2^2 IH I" li: IS - IS S2 
SI S: 0-2 s- IS ?2 2? IS tS IS Z IS IS 

520 525 

2^ S2 SI S2 JJf JS 22 21 til IS 2!J JS 22 SI 

540 

s« s; ?2 IS IS ^ ?s j?i ;sf s: i^ S2 ?i! si iji m 

550 «;«;c 

560 

?2 S IS m ill til 2S ?S 12 LS 22 LS 12 

570 



ill SI SI ?S IS ill SI SI SI ?l! IS £1 LS 22 

590 



21 IS SI IS SI m S2 SI 2? JJI S2 21 S| IS I!l IS 

atg ggt gtg gtg ate gcc ccc ace titn or-a ^ 

Met Gly Val Val lie Ala IZ^ »u ?? 99«= aac 

6lJ !f° Ala Leu He Asn Thr Gly Asn 



2344 



2392 



4 



2440 
640 



ccg tgg ctg ttc atg gcc gcg cag gtg cto otc i-t-n «r,a 
Pro .eu P.e Met .la l^l oil U ill 

"° 635 

gcc ccc gcc gcc ggc gtg aca ggc tec ctg ttc aca aho ryfr, 

Al. Pro Al, «a Oly v.l Thr 2?y ser Le^ lH S S2 Sp 

650 

111 L- ?2 ^ s= m ill III - - - 

«65 670 

ii: m III s! ^s: ii: tit i^i ?s is s: 



^■'^ 680 685 

l» IS ^= - 'Al tl ?S ^ 111 - - - - 

700 



2632 



2728 



2776 



s i:? - in ii; is ?^ if? 2= 

7X5 

SI g ?S 2= ^l I- ?s S 

725 

2" Se? ^; '^i ii: - - - - - 

"^^5 750 

s: - - - - - - - ^ jc. «3 ..a. 

"^^^ - 765 

Hp hS S= 2^ ?s - - - ?s I- -! -I til m 2S 

'^'^^ 780 

i s i!^ IS s SI fii Si SI I- SI SI ^ IS ?s 

800 



2921 



2969 



Sg ?a^ hJ« V ? e""^ S'^a 9=9 t<=g ccg cgc 

Arg val His Ala Val Ser Met Phe Pro Trp Val Ala Aan Ser Prl Sg 

805 810 815 

gcg cac ate acc aac cag cqc acc ate a^s* r^*-« ^4 

«. Hi. T.. oil 2, SI ?ii Si f.f III IS SI III m 

®25 930 

?ii IS SI IS SI IS HI ^i SI ?ii IS ^ ti; IS ^1 IS 



835 840 845 



5 



til ^ 2? - S IS 1^^ !S ?S ^ - 



850 occ 

860 



920 



925 



cgc gac gtc cgc teg ggc acc gtg ttc acc cag cga gcc cqc ttc cto 
Arg ASP Val Arg Ser Gly Thr Val Phe Thr Gl^ A?g 111 Sg 1^1 III 



940 



ilf, 11"" "^3^ '^^a ^tc gcc gaa cag ate ggg ctt 

Leu Gly Phe Asp Gly Ala Arg Ser Lys He Ala Ilu Gin He If? 



955 



960 



aac gcg gac ctg age aaa tat gtc get eat egg eeg age ate tta eac 
Asn Ala Asp Leu Ser I,ys Tyr Val Ala His a?? Prl sir 111 III Sis 
980 985 



f, ? t^"" ^''^ ^'''^ 99"^ 99t gag ate gge atg ggt eta 

Trp He Val Asn Ser Lys Ala Gly Phe Gly Glu He I!y Me? lly Leu 

1000 1005 



2,^ tt» f?^ XI ""^^ "''^ ^99 gac cag tgg ate gee ggc tgg gge ttc 
xJS """^ Ify pJe 



1020 



t^f ^9C gag ccg gat gtc tec gae gac gtt gtc etc aaa 

ASP Met Ala Asn Gly Glu Pro Asp Val Ser Lp Isp ?al Val LeS llu 

1035 1040 

cag ate egg acc etc gtc gge gac ccg cae ctg gac gtc gaa ate ata 
Gin He Arg Thr Leu Val Gly Asp Pro His Leu Isp fel Glu He vlt 
1045 1050 1055 

teg agg tec ttc tgg tac gtc aac egg cag tgg get gag eac tac cao 
ser Arg Ser Phe Trp Tyr Val Asn Ar^ Gin T^ Sa Su hTs ^ Sn 
1060 1065 1070 



3113 



S= ?4 Z S5 C rd '^l m til It: 2!J 

875 880 

sii III T. s ti: III r.i SI - 

885 890 895 

-I III III it: - - - - - x= - ^.c 

900 905 
I" ill III III lli - - - J« - - - 330S 



3161 



3209 



3257 



3353 



3401 



s IS ii: s= IS 2^ III - - III 111 I- 

970 975 



3497 



3545 



3593 



3641 



3689 



3737 



Ill l?J J ?2 - - - ?S ^ IS S 

1080 1085 

I!? - 5s L- SI t:i 

III is f^^ ''^^ 9*^9 999 tat gca gga ccg ggt ctq 

Ala^Trp Lys "-^la^Phe Val Val Lys Gly Tyr Ala Hy Pro ??y ^eu 



1115 



1120 



1135 



1180 



IS ?2 III ?s s: X m tt ii: 

1190 1195 



1200 



til Sii 2s SI ill r.i r r' 

lo^r ^^-"^ ^'^^ Pro Glu Ala Gly 

1205 1210 1215 

Ilu Glu ?a? "^'^ "'^9 tac ctg cag gcc acc acc 

Glu Val^Trp val Arg Asp Arg Glu Leu Tyr Leu Gin Ala Thr Thr 

^225 1230 

SI Pro §?v f T ^^'^ ^99 ctg gtc ggc gcc gac gga 

Arg Pro Gly Ala Lys Leu Pro His Ala Trp Leu Val Gly ila Lp Sy 
"35 1240 1245 

?hr So Til "^"^ 9tc acc ggc aag gga atg atg acc ctg 

Thr Arg He Ser Thr Leu Asp Val Thr Gly Lys Gly Me? Me? Thr ^eu 

1255 1260 ^ 

ei^s? If- mm SI s: ^;i is s: si si si 

1275 1280 

i:^ SI III iii ^i m SI ?i! ?ij m 2" III 1!^ ?ii SI 

1285 1290 1295 



3881 



III iri sll '^ ^l III ?S 3^ ?IJ III - - t- III III til 

1125 1130 



SI 2^ SI JI SI ^11 2^ SI SI - SI I!? Ill SI - 

1140 - 1145 1150 ^ 

^11 c J IS 21 - - - - in SI m IS SI i-i m 

1160 iig5 

Tri lit iTr It ir -073 

1170 1?75 Arg Glu Arg Leu Tyr Glu 



4121 



4169 



4217 



4265 



4313 



4361 



4409 



7 



4457 



Op p~ ^ I!; ^ ^ SI SI ti m r 

1300 ^ 3 ,,ftc ^ '^P Ala Gly 

1310 

L" ?2 SI L"p l?J s' 

1315 i„X ^9 Ser Ala 

1325 



ccg gtc tgg gac gac acc gaa gcg etc aec 

-ojax I - - ajc etc ^ac set c.c 

^^-^^ 1340 

s° SI III s'l? r. ttt ti: r= 2?« «^ 



4553 



4601 



Thr Ala Val Leu Asp His Ser 111 sir III T"" 

1345 1350 ^ ^^'^ Gly 

^^^^ 1360 

S ?K M '^l III ?S SI J ?2 - - - 

hS f.i ?s s: IS LI K -° - ^ 

1390 

?2 fA IS I?" IS S^ -<'^"«- cacccgtc tgggac^aec 47S1 



4649 



4697 



1395 



1400 



.^aaccagge C9a,«ca,= cag^^attca tccas9cc.g cccctaccgg acce..tacc 
tgc.cgc=93 cgattcstcc aascccac^o .^atcctgct sc.=«catc accggocac, 4a7x 
cc9a9.c3ta C9t.c9caat ct9=3ct=9c attccga^ca ctecaactc t^gacatcg «3l 
a=tt=.tc«3 ==.C99«at tcg.=ca.c,c cc„ccac=c gctcgagatc aa^c.ctac. „,x 
tcgaccacst gctgcagets ctagacgcca tcggcgtcga gaaggcctcg ttttccgggg sosi 
agtcectcg, cgg^g,,.. accgcccagt tcgc^cacga coatcccgag ^.g^tcgacc 5XXX 
93atcstgct caac.cc.tg g9=99=acc. tggccaaccc tc.3gt9.t9 gaacgtctct 51,1 
.taccctgtc g.tggaagcg gcgaaggacc cg.gctgg,. .cgcgtcaa. gcacgcctc, S33X 
aatggctct ggccgaccc .ccatggtc. ccgacgacct «tccgc.c= cgcc.gscc. 
tcttccagc. gccggatt« ctcaa^cct gcgagatga. catggcactg caegacctcg 5351 
«.cccg=.a s,cg,„c.eg .tcaccacg ccctctcaa cggcatccg gtgcccgcg. 
tsgtgctgt, g.ccacca.g g.cccctccg gtccggtcga cg„gcc„g cgctcgcct S4,x 
cccacatccc gggcgccag ctggccatc. tgg.g..ctg tggccctgg cccc.gt.cg S5« 
.ggaccccg. g.ccttc..c «gctgc.tc tgg.cttcct cctcggtcgc agctgacac, .s,x 
9.ccccggcc ggtgccgcc. .cccctgc cccgggcggc accggccgg. tctcacttac s«x 



ccgacctatt gcgctetcgt ccggaccccc goaaaaaaaa 

sgagagaaag cgccgaagca gcagcaagga 5711 



gaccgccgcg atg cct gta gcg ctg tgc gcg atg teg cac tec eec etp 
Met Pro Val Ala Leu Cys Ala Met Se? His Ser Pro Leu 



1485 1430 

"95 1500 

: atg cac gtc gac cac 
J Met His Val Asp His 
1510 1515 



1505 



5760 



5808 



5856 



2^ - - - SI fit r.i - - 

1420 1425 

1^; hK is ji m f.i 111 fi; i^i is iii is 

1440 ^^^5 

xS III til l^^l lit '^l III - - - =2 

"55 1460 

^2 - - - j: SI 12 - .e.^gc ^ 3,sa 

IS ?s IS IS til ?s i:; IS t:; is si is -° 

1485 i4gQ 

K 2^ L" III tit - s L- tl fit IS 



6048 



cgc atg cac gtc gac cac aaa ttc aco r-^a ^4- 

Arg Met His Val Isp His lly P^e Sa GlJ I?^ t ^^'^ ^^^^ 

1510 -.c^^ ^ ^-"^^ Gin Leu Leu Val 

1520 1525 



ifj s- 'II '^i^i ill lit - - - jj: js 12 

^^•^^ 1540 

IS I" IS - - - - - c^. - ^c. 

155° 1555 

r.i M s Ls M I- - - - 

1565 

s2 J IS 12 hS ss SI 

1580 15Q5 

p" 12 IS ill 2^ IS IS tui r.i IS 2: L" r 

1590 -icnc ^ ^9 Ser Ala 

1595 l#:nn 



6192 



6240 



"00 1605 



9 



) 



SI M - - IS «c ^„ ^, 

1620 

pi: gfj ?s iii r 

1635 

egg cac ctg etc gac Qtc etc oor- 

H.s^^u Lp 2^ j I- 1!^ S= - - III - 

1650 

gcg tgg acc aac gac tgg ttc atr craa 
Ala Trp Thf Asn Lp P^J SaJ Su atl 

1655 *^ Ala Gly His Ser Ser His 

1665 

gaa gtg cgc acc tgg ate acf or-r. 

o.u^Va. „3 TH. fll 12 S „M '^l 111 III 

1685 

rj IS ?s li: ^ ^ - - ill IS .J. 



6432 



6480 



6528 



6576 



gca gga ttc ggg att act acc occ ate ann r.^r. 

Al. Oly Phe Cly II. 12 ^^l IS . 

•ccccgccgc tcccgcccc ca^tcccac 3aa.,,t.9c cccggat^ac ctccgtcc^c 
cc^t^ctcc =..c33.9a. c.c.3.ct3. tc.ge3.3ca 9ga.,acct= atcgccgaca 
tc3Coctc3. c=tc.=a,« .^..ea^t,,, .a.,ccac .^ccsacga, e=3c.ce.s. 
caccg9s9c= a^ccgc^ca tcs«9=33= =at=sca,at gc^t^ccg cetccgstec «o« 
C3C=3ta,.c ,eccac«c, ga«c3a.c, ,ac^cc<=c 3Ct.c..tgt cg.cg^c.tc 
.=99=t3cc3 ,,»cctc3c ,,ct,c3,t= cag,cc,acc t^tcccacc caa^g^scct ,„« 
9«,ag«,a t,c,,,as« cactccgcs ct=.ac..tc .^ctc,. c=g.^,ctc ,o,s 

gacatcctcg tcaacaacgc cggaatcagt cggcacaoao 

at cggcgcggag cgctcgagcg cgtcactgtc 7146 

9a..attt=3 acc^ct^. ccactcaac ca^cacccc cgttctec,. „ctc,.c.t ,.o. 

9ccct,cccc ,g,.,ea=g. cs^c^e,, ^^^^^^^^^^ ^^^^ 

«cc=a,ac cc.c^.„ c.,«,e,cc ,.3a=caa3. .^.c^atca. a9t,ctc.cc ,3=. 
C9c,cc«c, cc^a^e^ <=»c..ac,a^c.ecac=, ccaa^cc,. ^escc^cc ,3« 
9c9ctcata ccgacatga. cgc^cact,, c«cc»tg .c.cca«c cc,caccacc ,4« 
3cc,c,.cc. ccactacc. ^^aaaactc ,ccac=sc« .3,.e..e3c c^csa.c^., ,s.« 
,cc«cctc .casc^c coca,.,og „e.cc»,e a^tcatcg. cgcCcoaac ,s« 



) 



Sgcaaccggc tctaaccaga acttacccgg tccc 

<210> 2 
<211>. 247 
<212> PRT 

<213> Rhodococcus sp. 
<400> 2 

Met Thr Thr Thr Asp Thr Gly Pro Lys Pro Gly Ser Glu Ala Ala 
Ala Leu Leu Ala Asn Val Arg Thr Ser Gly^Ala Arg Leu Ser Ser"l 



20 25 



a 

30 



Leu Tyr Asp^Ile Leu Lys Asn Arg Leu Leu Glu Gly Arg Tyr Ala Ala 

Gly Glu Lys He Val Val Glu Ser^Jle Arg Gin Glu Phe^ly Val Ser 

55 60 



Lys Gin Pro Val Met Asp Ala Leu Arg Arg Leu Ser Ser Asp Lys Leu 

70 75 
Val Hie He Val Pro Gin Val Gly Cys Glu Val Val Ser Tyr Ala Pro 

85 90 



Arg Glu Val Glu Asp Phe Tyr Thr Leu Phe Gly Gly Phe Glu Gly Thr 

105 

He Ala Ala Val Ala Ala Ser Arg Arg Thr Glu Ala Gin Leu Leu Glu 



115 120 



Leu Asp Leu He Ser Ala Arg Val^Asp Ala Leu He ThJ^Ser His Asp 

"° 135 140 

Pro Val Val Arg Ala Arg Gly Tyr Arg Val His Asn Arg Glu Phe His 

1*5 150 155 

Ala Ala He His Ala Met Ala His Ser Arg He Met Glu Glu Thr Ser 
r.^ . 170 175 

Gin Arg Met Trp Asp Leu Ser Asp Phe Leu He Asn Thr Thr Gly He 

180 185 190 

Thr Asn Pro Leu Ser Ser Ala Leu Pro Asp Arg Gin His Asp His His 

200 205 
Glu He Thr Glu Ala He Arg Asn Arg Asp Ala Ala Ala Ala Arg Glu 

215 220 
Ala Met Glu Arg His He Val Gly Thr He Ala Val He Arg Asp Glu 

^•^^ 230 235 

Ser Asn Ala Gin Leu Pro Ser 
240 245 



<210> 3 
<211> 515 
<212> PRT 

<:213> Rhodococcus sp. 
<400> 3 

Val Leu Pro Leu Glu Asp Ser Pro Glu Asn Pro Ser Arg Thr Ser 

Pro Glu Glu Arg Ser Gly His Asp Asp Arg^Jhe Ala Arg He Val^Lu 

20 25 2Q 

Arg Gly Thr^Ser Pro Leu Pro Pro Thr Asp Arg Gly Ser Pro Thr Val 

Ser Thr Thr Pro Thr Ser Pro Thr Lys Thr Ser Pro Leu^Lg Val Ala 
^° 55 60 



11 



Met Ala ser Phe He Gly Thr Thr Val Glu Tyr Tyr Asp Phe Phe He 



65 70 
Tyr Gly Thr Ala Ala^Ala Leu Val Phe Pro Glu' Leu Phe Phe Pro Asp 

val ser Ser Ala He Gly He Leu Leu Ser^^he Ala Thr Phe Ser^Val 

100 105 110 

Gly Phe Leu Ala Arg Pro Leu Gly Gly He Val Phe Gly His Phe Gly 

115 120 125 

Asp Arg Val Gly Arg Lys Gin Met Leu Val He Ser Leu Val Gly Met 

135 140 
Gly ser Ala Thr Val Leu Met Gly Leu Leu Pro Gly Tyr Ala Gin He 

150 155 
Gly He Ala Ala Pro He Leu Leu Thr Leu Leu Arg Leu Val Gin Gly 

165 170 175 

Phe Ala Val Gly Gly Glu Trp Gly Gly Ala Thr Leu Met Ala Val Glu 

185 190 
His Ala Pro Thr Ala Lys Lys Gly Phe Phe Gly Ser Phe Ser Gin Met 

200 205 
Gly Ala Pro Ala Gly Thr Ser Val Ala Thr Leu Ala Phe Phe Ala Val 

" 215 220 

Ser Gin Leu Pro Asp Glu Gin Phe Leu Ser Trp Gly Trp Arg Leu Pro 

-^25 230 235 

Phe Leu Phe Ser Ala Val Leu He Val He Gly Leu Phe He Arg Leu 

245 250 
ser Leu Ala Glu Ser Pro Asp Phe Ala Glu Val Lys Ala Gin Se"lla 

260 265 270 

val Val Arg Met Pro He Ala Glu Ala Phe Arg Lys His Trp Lys Glu 

275 280 285 

He Leu Leu He Ala Gly Thr Tyr Leu Ser Gin Gly Val Phe Ala Tyr 

2 95 3 00 

He Cys Met Ala Tyr Leu Val Ser Tyr Gly Thr Thr Val Ala Gly He 
305 310 33^5 ^ 

Ser Arg Thr Phe Ala^Leu Ala Gly Val Phe Val Ala Gly He Val Ala 

Val Leu Leu Tyr Leu Val Phe Gly Ala Leaser Asp Thr Phe Gly^Lg 

340 345 
Lys Thr Met Tyr Leu Leu Gly Ala Ala Ala Met Gly Val Val He Ala 

355 360 365 

Pro Ala Phe Ala Leu He Asn Thr Gly Asn Pro Trp Leu Phe Met Ala 

° 375 380 

Ala Gin Val Leu Val Phe Gly He Ala Met Ala Pro Ala Ala Gly Val 
-^85 390 

Thr Gly Ser Leu Phe Jhr Met Val Phe Asp Ala Asp Val Arg Tyr Ser 

Gly Val Ser He Gly Tyr Thr He Ser Gln^^al Ala Gly Ser Al^Phe 
420 425 430 

Ala Pro Thr He Ala Thr Ala Leu Tyr Ala Ser Thr Asn Thr Ser Asn 
435 440 445 

^^"^ '^'^ Ser Ala He Ser He Val Ser 

450 455 

Val He Leu Leu Pro Gly Gly Trp Gly Arg Lys Gly Ala Ala Ser Gin 
4*5 470 475 



Leu Thr Arg Asp Gin Ala Thr Ser Thr Pro Lys Met Pro Asp Thr Glu 

^ "^^^ 490 495 

Thr Phe Ser Thr Arg Thr Val Pro Asp Thr Ala Ala Ser Leu Arg Val 



510 



12 



Leu Asp Lys 

515 



<210> 4 
<211> 638 
<212> PRT 

<213> Rhodococcus sp. 



<400> 4 

val Met Thr Asp Met Ser Asp His Asp Arg Thr Ser Tyr Asp Thr 
ASP val val lie val Gly Leu Gly Pro Ala Gly Gly Thr Ala Ala'Lu 



25 



30 



Ala Leu Ala^Ser Tyr Gly He Argjal His Ala Val Ser Met Phe Pro 
Trp Val^Ala Asn Ser Pro Arg^Ala'Ls He Thr Asn Gln'Lg Ala Val 
Glujal Leu Arg Asp Leu^Gly val Glu Asp Glu^Ala'Lg Asn Tyr Ala 
Thr Pro Trp Asp Gln^Met Gly Asp Thr Leu Phe'Jhr Thr Ser Leu Ala 



90 

Gly Glu Glu He jal Arg Met Gin Thr Jrp Gly Thr Gly Asp lle'Lg 

Tyr Gly Asp^Tyr Leu Ser Gly Ser^Pro^^s Thr Met Leu Asp'Sle Pro 

Gin Pro^Leu Met Glu Pro Val^Le^^He Lys Asn Ala Ala^Glu Arg Gly 

Alajal He Ser Phe Asn Thr Glu Tyr Leu Asp His^Ala Gin Asp Glu 

155 

Asp Gly val Thr Val^Arg Phe Arg Asp Val Arg Ser Gly Thr Val Phe 



170 

Thr Gin Arg Ala^Arg Phe Leu Leu Gly^Phe Asp Gly Ala Arg Se^^Lys 
lie Ala Glu^Gln He Gly Leu P-^Phe^Glu Gly Glu Leu Ala'Lg Ala 
Gly Thr^Ala ^r He Leu Phe^As^Ala Asp Leu Ser LyfJyr Val Ala 
His^Arg Pro Ser He Leu His Trp He Val Asn Se^^Lys Ala Gly Phe 



230 235 



Gly Glu He Gly Met^Gly Leu Leu Arg Ala lle Arg Pro Trp Asp Gin 



250 



Trp He Ala Glyjrp Gly Phe Asp Met Ala Asn Gly Glu Pro Asp'val 

265 270 
XX vaj. iieu lixu Gin lie Ar-a TVi^ t.^„. ,r«-i 
275 280 

j 

295 

310 315 
Ala val His Arg His^Pro Pro Ser Ser Gly Leu Gly Ser Asn Thr Ser 



ser ASP Asp Jal Val Leu Glu Gln^He Arg Thr Leu Val Gly'Lp Pro 
His Leu^Asp val Glu He Val^Ser'Lg Ser Phe Trp Tyr^al Asn Arg 
Gln^Trp Ala Glu His Tyr Gin Ser Gly Arg Val PhfSys Gly Gly Asp 



330 



Met Gin Asp Ala^Phe Asn Leu Ala Trp Lys He Ala Phe Val Val'Lys 
Gly TVr Ala^Gly Pro Gly Leu ^-eu^Glu^er Tyr Ser Pro Glu'Lg Val 



365 



13 



) 



) 



pro Val^Gly Lys Gin lie Val^Ala Arg Ala Asn Gin Ser Arg Lys Asp 



IVr^Ala Gly Leu Arg GlU Trp ^he Asp His Glu Ser'Lp Asp Pro Val 



390 



Ala Ala Gly Leu Ala Lys-£eu Lys Glu Pro Ser'ser Glu Gly Val Ala 



405 



I.eu Arg Glu Arg Leu Tyr Glu Ala Leu Glu"al Lys Asn Ala GlJ'phe 

425 

Asn Ala Gin Gly Val . Glu Leu Asn Gin Arg Tyr Thr Ser Se^Ala Val 



440 



val Pro^Asp Pro Glu Ala Gly Glu^Glu Val Trp Val Arg"sp Arg Glu 



455 460 



Leu^Tyr Leu Gin Ala Thr^Thr Arg Pro Gly Ala Lys Leu Pro His Ala 



Trp Leu val Gly Ala^Asp Gly Thr Arg He Ser Thr Leu Asp Val Thr 

Gly Lys Gly Met^Met Thr Leu Leu Thr^Gly'Lu Gly Gly Oln AlfJrp 

I.ys Arg Ala Ala Ala Lys Leu Asp Leu^Pro Phe Leu Arg Thr'val Val 
^■^^ 520 



val Gly^Glu Pro Gly Thr lle^Asp Pro Tyr Gly Tyr T^^'lr^ val 

Arg^Asp lie Asp Glu Ala Gly Ala Leu Leu Val Arg"ro Asp Gly Tyr 

555 

val Ala Trp Arg Misuser Ala Pro Val Trp Asp Asp Thr Glu Ala Leu 

Thr ser Leu Glu^Asn Ala Leu Thr Ala Ja^'Lu Asp His Ser Alaler 

ASP Asn Gly^Asn Pro Ser Gly Thr^Asn'oiu Pro Gin Tyr Ser'Jhr Arg 

Ala Val^Pro He Val Val Pro His^Sal Thr Ala Glu Asp^^a Ala Pro 

bl5 62 O 

Ala^Ser Ala Thr Arg Thrjhr Thr Val Glu Gly Glu Asn Arg 



635 



<210> 5 
<211> 315 
<212> PRT 

<213> Rhodococcus sp, 



<400> 5 

Met Pro val Ala Leu Cys Ala Met Ser His Ser Pro Leu Met Gly 

Arg Asn Asp Pro^Glu Gin Glu Val Ile^Asp'lla Val Asp Ala Alaihe 

ASP His Ala_^Arg Arg Phe Val Ala^Asp^he Ala Pro Asp Leu'Jle Val 

He Phe^Ala Pro Asp His Tyr^Asn^Gly Val Phe lyr Asp'Lu Leu Pro 

Pro^Phe cys He Gly Ala^Ala'lla Gin Ser Val Gly'Lp Tyr Gly Thr 

Glu Ala Gly Pro Leu^Asp Val Asp Arg Asp Ala'lla Tyr Ala Val Ala 

SO 

Arg Asp Val Leu^Asp Ser Gly He Asp Val Ala Phe Ser Glu Arg^Met 



His val ASP His Gly Phe Ala Gin Ali'Lu Gin Leu Leu Va^Gly Ser 



lis 



125 



14 



lie Thr Ala Val Pro Thr Val Pro He Phe He Asn Ser Val Ala Glu 

13S 140 

Pro Leu Gly Pro Val Ser Arg Val Arg Leu Leu Gly Glu Ala Val Gly 

150 155 
Arg Ala Ala Ala Lys Leu Asp Lys Arg Val Leu Phe Val Gly Ser Gly 

, -"^^^ 170 175 

Gly Leu ser His Asp Pro Pro Val Pro Gin Phe Ala Thr Ala Pro Glu 

180 185 
Glu val Arg Glu Arg Leu lie Asp Gly Arg Asn Pro Ser Ala Ala Glu 

200 205 
Arg Asp Ala Arg Glu Gin Arg val He Thr Ala Gly Arg Asp Phe Ala 

215 220 
Ala^Gly Thr Ala Ala He^Gln Pro Leu Asn Pro Glu Trp Asp Arg His 

Leu Leu Asp Val Leu Ala Ser Gly Asp Leu Glu^Gln He Asp Ala Trp 

^ 250 255 

Thr Asn ASP Trp Phe Val Glu Gin Ala Gly His Ser Ser His Glu Val 
260 265 



Arg Thr Trp^Ile Ala Ala Tyr Ala AirMet Ser Ala Ala Gir^ys Tyr 

285 



275 280 



Arg val Thr Ser Thr Phe Tyr Arg Glu He His Glu Trp He Ala Gly 

° 295 300 

Phe Gly He Thr Thr Ala Val Ala Val Asp Glu 
305 310 " 



<210> 6 
<211> 7599 
<212> DNA 

<2 13 > Rhodococcus sp . 

<220> 
<221> CDS 

<222> (4717) . . (5586) 
<223> ohpC hydrolase 

<400> 000 

atg acc cgt cct tac acc 4734 
Met Thr Arg Pro Tyr Thr 
1 5 

age gtc tgg gac gac ctg aac cag gtc gag ttc age eag gga tte ate 4782 
ser val Trp Asp Asp Leu Asn Gin Val Glu Phe sL Gin Ity Phe Se 
^° 15 20 

cag gee ggc ece tac egg acc ega tae ctg cae gee ggc gat tea tee 4 830 
Gin Ala Gly Pro Tyr Arg Thr Arg Tyr Leu His Ila lly Isp Se? Ser 
25 30 35 

aag ccc acg ctg ate ctg ctg eae ggc ate acc ggc cae gee gag geq 4878 
Lys Pro Thr Leu He Leu Leu His Gly He Thr lly His Ila Su 
40 45 50 



15 



) 



^ ?a? ^ J«« t^"" '^'^^ cac ttc aac gtc tgg gca 4926 

1^ Val Arg Asn Leu Arg Ser His Ser Glu His Phe Asn ?al Trp 

^° 65 70 

III fi; ti: 2!?;n i!j ?s= ^» - 

75 80 



85 



IS s: - - - - - 

100 

i?v J- in III - 2!? i!= - - 



SI III IS J- - - - - 



125 



2?; I!= SI til III 2S ?2 SI? 2" 2^ 



140 14c: 

"5 150 

SI SI! l;? 2-: 12 112 2- SI - - - - - 

155 ^ 



165 



"I SI SI III 2" Ill ;i? SI - III SI SI? ?ii SI 



180 



175 

III SI II? SI SI SI 21 IS SI SI III 2S S? - - - 

190 195 

etc aag gcc tgc gag atg aac atg gca ctg cag qac etc aaa »r^r^ r^r,r. 
Leu Lys Ala Cys Glu Met Asn Met Ila LeS Gl? Sp ^ ^g 



210 



S? 21 SI SI? SI SI SI SI SI III SI 2!| SI ?2 ?|f ||| 

^ ^ U 



225 



230 



f?! m""? f,*"? ^"^^ ^"^^ ''^^ <^cc tec ggt ccg gtc aac aaa 

Ala Met val I^u Trp Thr Thr Lys Asp Pro Ser lly Pro SaM^p Til 
235 240 



245 



265 270 275 



16 



5214 



5262 



5310 



5358 



CCC 54d6 



5454 



5502 



SI I- 21 SI SI III SI SI 112 2?| SI II? SI Si SI? 
SI % SI - III s? ^ 2S SI III 2S ?SS III SI 



aag ctg cat ctg gac ttc etc etc ggt cgc age tga 5596 
Lys Leu His Leu Asp Phe Leu Leu Gly Arg Ser 

280 285 290 



<210> 7 
<211> 289 
<212> PRT 

<213> Rhodococcus sp. 
<400> 7 



Met 


Thr 


Arg 


Pro 


Tyr 


Thr 


Ser 


Val 


Trp 


Asp 


Asp 


Leu 


Asn 


Gin 


Val 


Glu 


1 








5 










10 










15 




Phe 


Ser 


Gin 


Gly 


Phe 


He 


Gin 


Ala Gly Pro Tyr 


Arg Thr 


ArQ 


Tyr 


Leu 


His 


Ala 




20 










25 










30 




Gly 
35 


Asp 


Ser 


Ser 


Lys 


Pro 
40 


Thr 


Leu 


He 


Leu 


Leu 
45 


His 


Gly 


He 


Thr 


Gly 


His 


Ala 


Glu 


Ala 


Tyr 


Val 


Arg Asn Leu 


Arg 


Ser 


His 


Ser 


Glu 


His 
65 


50 










55 










60 










Phe 


Asn 


Val 


Trp 


Ala 

70 


He 


Asp 


Phe 


lie 


Gly 

75 


His 


Gly 


Tvr 
X y J. 


Ser 


Thr 
80 


Lys 


Pro 


Asp 


His 


Pro 


Leu 


Glu 


He 


Lys 


His 


Tyr 


He 


Asp 


His 


Val 


Leu 


Gin 








85 










90 












Leu 


Leu 


Asp 


Ala 


He 


Gly 


Val 


Glu 


Lys 


Ala 


Ser 


Phe 


Ser 


Glv Glu 








100 










105 










110 






Ser 


Leu 


Gly 


Gly 


Trp 


Val 


Thr 


Ala 


Gin 


Phe 


Ala 


His 


Asp 


XIX s 


Pro 


Glu 


Lys 


Val 


115 










120 










125 






Asp 


Arg 


He 


Val 


Leu 


Asn 


Thr 


Met 


Gly 


Gly Thr 


Met 


Ala 


Asn 


Pro 
145 


130 










I ^ 

^ J Zj 










140 








Gin 


Val 


Met 


Glu 


Arg 
150 


Leu 


Tyr 


Thr 


Leu 


Ser 
155 


Met 


Glu 


Ala 


Ala 


Lys 
160 


Asp 


Pro 


Ser 


Trp 


Glu 


Arg 


Val 


Lys 


Ala 


Arg 


Leu 


Glu 


Trp 


Leu 


Met 


Ala 


Asp 


Pro 


Thr 




165 










170 








175 




Met 


Val 


Thr 


Asp 


Asp 


Leu 


He 


Arg 


Thr 


Arg 


Gin 


Ala 


He 


Phe 






180 










185 








190 






Gin 


Gin 


Pro 


Asp 


Trp 


Leu 


Lys 


Aia 


Cys 


Glu 


Met 


Asn 


Met 


Ala 


Leu 


Gin 




195 










200 










205 






Asp 


Leu 


Glu 


Thr 


Arg 


Lys 


Arg Asn Met 


He 


Thr 


Asp 


Ala 


Thr 


Leu 




210 










215 










220 






Asn 
225 


Gly lie 


Thr 


Val 


Pro 

230 


Ala 


Met 


Val 


Leu 


Trp 
235 


Thr 


Thr 


Lys 


Asp 


Pro 
240 


Ser 


Gly Pro 


Val 


Asp 


Glu 


Ala 


Lys 


Arg 


He 


Ala 


Ser 


His 


He 


Pro 


Gly 


Ala 








245 










250 










255 


Lys 


Leu 


Ala 


He 


Met 


Glu 


Asn 


Cys 


Gly His 


Trp 


Pro 


Gin 


Tyr Glu 








260 










265 










270 






Asp 


Pro 


Glu 
275 


Thr 


Phe 


Asn 


Lys 


Leu 
280 


His 


Leu 


Asp 


Phe 


Leu 
285 


Leu Gly Arg 


Ser 































<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



17 



<220> 

<223> Description of Artificial 
Sequence : OHPR3 

<400> 8 

atcgaattcg gatccatgac caccacc 



<210> 9 
<211> 44 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial 
Sequence : OHPR4 

<400> 9 

atcgcggccg ctctagacta actgcagggc gccaagctcg gcag 

<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial 
SecpiencerCll 

<400> 10 

atcgaattcg gatccacgag agag 



44 



24 



<210> 11 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
Sequence :C12 

<400> 11 . ' 

atccggccgc gctctagagt acgcaagct 

<210> 12 • 
<211> 20 
<212> DNA 

<2 13 > Artificial. Sequence 
<220> . 

<223> Description of Artificial 
Sequence : opl 



<400> 12 

atcctcgaga ccccgatacc 



20 



<210> 13 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
Sequence : op2 

<400> 13 

atcgtcgacc gctaccc 



<210> 14 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
Sequence : CaMVop2 

<400> 14 

tccactgacg taagggatga cgcacaatcc cactatcctt cgcaagaccc 

<210> 15 
<2il> 99 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
Sequence : CaMVop3 

<400> 15 

atgctagacg tctagttcag acgctactta tatagaggaa gggtcttgcg 

<210> 16 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
Sequence : CaMVop4 

<400> 16 

cgtctagcat tctagttgag gaagttcatt tcatttggag aggac 

<210> 17 
•<211> 23 
<212> DNA 

<213> Artificial Sequence 



19 



<220> 

<223> Description of Artificial 
Sequence : CaMVopFl 

<400> 17 

atcgatatct ccactgacgt aag 

<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence : 

<220> 

<223> Description of Artificial 
Sequence : CaMVopRl 

<400> 18 ' 

gatggatccg tcctctccaa atga 

<210> 19 
<211> 470 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ^^cription of Artificial Sequence : chimaeric 
promoter 

<400> 19 



23 



24 



iiTciiitii iiuiiii^i :::T.r.ii - 

acctcctcgg a?tclattg? SaSctatc? atcactto^^ ^^^^^^^gta atatcgggaa 120 
aagatggctt ctacaaatic catSttaco tl^t cg^aaggaca gtagaaaagg 180 

tctaccgaca gtggtccSa aJatS^^o^^ ataaaggaaa ggctatcgtt caagaatgcc 240 

gacgtt^caa UllTolTc lllTollTtl g^SgSgf^ S^tctccirr ^T^^^ 
gatgacgcac aatcccaeta tccttcacaa tZr.l7.7l ^ atatctccac tgacgtaagg 360 
ctagac^ct .,c.««.^ ll^lT. f^l^l 'S^^^>. «o 



20 



